The view that the Y chromosome is of little importance for phenotypic evolution stems from early 23 studies of Drosophila melanogaster. This species' Y chromosome contains only 13 protein coding 24 genes, is almost entirely heterochromatic, and is not necessary for male viability. Population genetic 25 theory further suggests that non-neutral variation can only be maintained at the Y chromosome under 26 special circumstances. Yet, recent studies suggest that the D. melanogaster Y chromosome trans-27 regulates hundreds to thousands of X and autosomal genes. This finding suggests that the Y 28 chromosome may play a far more active role in adaptive evolution than has previously been assumed. 29
Introduction 44
The potential for adaptive evolution of phenotypic traits through the Y chromosome is currently being In concert with the small effective population size of the Y, these processes act to decrease the efficacy 50 of selection, which eventually should result in a gradual shut down, and later loss, of genes on the Y 51 chromosome (Rice, 1996; Bachtrog, 2005; Zhou & Bachtrog, 2012) . Population genetic models also 52 predict that the Y chromosome can only maintain non-neutral genetic variation under very special 53 circumstances (Clark, 1987; 1990) . According to theory, a mature Y chromosome should hence have a 54 very limited capacity to maintain standing genetic variation for phenotypic traits. chromosome independent from all other genomic components. We detect a small, yet statistically 107 significant, effect of the Y chromosome. Our study thus shows that the Y chromosome does contribute 108 to phenotypic variation, and that it has the potential to influence the evolution of sexual dimorphism 109 from standing genetic variation, but only to a limited extent since the estimated variance is small. 110 were then compared to the original distributions. This processing confirmed that we had detected a 148 true signal of the Y chromosome (see Results), because the observed data does not stack values at 149 zero, while the randomised does (Fig. 2) 
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